The AIDS pandemic in sub-Saharan Africa puts increasing pressure on the buffer capacity of low-and middle-income households without access to health insurance. This paper examines the relationship between health shocks, insurance status and health-seeking behaviour. It also investigates the possible mitigating effects of insurance on income loss and out-of-pocket health expenditure. The study uses a unique dataset based on a random sample of 1769 households and 7343 individuals living in the Greater Windhoek area in Namibia. The survey includes medical testing for HIV infection which allows for the explicit analysis of HIV-related health shocks. We find that the economic consequences of health shocks can be severe for uninsured households even in a country with a relatively well-developed public health care system such as Namibia. The uninsured resort to a variety of coping strategies to deal with the high medical expenses and reductions in income, such as selling assets, taking up credit or receiving financial support from relatives and friends. As HIV-infected individuals increasingly develop AIDS, this will put substantial pressure on the public health care system as well as social support networks. Evidence suggests that private insurance, currently unaffordable to the poor, protects households from the most severe consequences of health shocks.
Introduction
A heated debate is currently ongoing about the potential benefits of private voluntary and community-based health insurance for low-and middle-income countries (Ekman skimming and increasing inequality. On the other hand, advocates of private health insurance point to the potential efficiency gains, the need to curb catastrophic out-of-pocket health expenditure for uninsured households and the low quality of public health systems in many countries.
The investigation of alternative mechanisms of health care provision and financing is an increasingly important issue, especially for African countries where the epidemics of HIV/ AIDS, tuberculosis and malaria are putting increased demands on the health care sector. 1 Health shocks can have devastating and long-lasting consequences, especially for poor households, through both income loss and high medical expenditure (Gertler and Gruber 2002; Fox et al. 2004; Wagstaff 2007; Beegle et al. 2008) . Data suggest that globally more than 150 million people suffer financial catastrophe every year due to out-of-pocket health expenditure (WHO 2008a) . The surge of HIV/AIDS-related illnesses and deaths only exacerbates this problem.
Currently, our knowledge is limited with respect to the impact of public versus private health care systems in Africa. 2 Using a unique combination of household survey data and a biomedical survey with HIV test data from the Greater Windhoek area of Namibia, this paper analyses to what extent a relatively well-developed public health care sector, such as that in Namibia, offers protection from health shocks to uninsured households. Namibia is within the top tier among African countries with respect to government health expenditure. One would expect that the beneficial role of public health care would be particularly visible in this Southern African country. Namibia is also severely affected by the HIV/AIDS epidemic. The latest estimates suggest a prevalence rate of 15% among working age adults (UNAIDS 2008a) .
We begin this paper with a description of health and the health sector in Namibia, before moving on to examine self-reported health status, health care utilization and out-of-pocket health expenditure across insurance status and consumption quintile. We then proceed to investigate the coping strategies of uninsured and insured households who face particular health shocks. In particular, a death in the family, extended hospitalization, substantial weight loss and HIV infection are examined. The final section discusses the scope for targeting voluntary insurance schemes and concludes.
Description of the data
Health and the health care sector in Namibia Namibia is a lower-middle income country with a GNP per capita of US$6960 (the African average is US$2074). However, this number conceals the enormous differences in wealth within the population. In fact Namibia has one of the highest levels of inequality in the world with a Gini coefficient of 0.7. Approximately 35% of the population live below the poverty line of US$1 a day (WHO 2004) .
The Namibian population suffers from three major communicable diseases: HIV/AIDS, tuberculosis and malaria. Adult (15-49 years) HIV prevalence rates increased from 2.5% in 1992 to 15.3% in 2007. In 2007 there were an estimated 200 000 HIV-infected individuals among a total population of approximately 2 million people. The total number of individuals estimated to be in need of antiretroviral therapy in the same year was 59 000. In a few years the total number of individuals in need of treatment could be well above 200 000 as more and more infected people develop AIDS. Non-communicable diseases are increasingly responsible for morbidity and mortality among adults, especially diabetes, and cardiovascular diseases (WHO 2004) .
Just after independence from South Africa in 1990, the Namibian health system was very fragmented. Equality gaps in access to health care existed not only between rural and urban dwellers but also between the rich and the poor. Nevertheless, in the last two decades, there has been improvement in access to health care facilities. A strong political commitment to upgrade the primary health care system has made health services more responsive to the needs of the population, albeit at a slow pace. 3 In terms of health expenditure, Namibia is among the best-off African countries. At the time of this study (2006) , the country had one of the highest total expenditure on health at 5.4% of GDP and only 33% of total health expenditure was private expenditure. Out-of-pocket expenditure as a proportion of private health expenditure was only 16%, the lowest among African countries (WHO 2009 ). Public facilities charge flat user fees, dependent on the level of the facility. Medicines are generally affordable due to the highly subsidized flat user fees. Nonetheless, the public sector suffers from long waiting times. In addition, there is a critical shortage of health professionals, in particular outside the urban areas.
The private health sector in Namibia is well developed compared with most African countries, providing hospital services mainly in the urban centres. The industry is primarily organized into medical aid funds: non-profit entities that pay benefits directly to medical providers in proportion to the services rendered to the beneficiary. Closed funds limit membership to employees in a particular firm or industry. The largest closed fund is the government health fund PSEMAS (Public Sector Employees Medical Aid Scheme).
Data collection
The data source for this study is the Okambilimbili Survey 2006, which includes both a socio-economic component and a biomedical component. 4 The socio-economic portion of the survey was conducted among a representative, self-weighted sample of the Greater Windhoek population of Namibia including 1769 households and 7343 individuals. It was followed by a biomedical component, including a saliva-based HIV test for those aged 12 years and above, that took place 5 months later due to a lengthy validation process of the HIV test in Namibia. This period happened to coincide with a large relocation movement of many households to newly developed neighbourhoods. As a result, only 53% of the initial respondents could be traced for the HIV test at the time of revisit by nurses (Janssens et al. 2007) . At 86%, the participation rate in the HIV test among the respondents who could be tracked is relatively high. Given the potential bias due to mobility and refusals, the HIV results in this paper should not be interpreted as representative of the entire Windhoek population (Janssens et al. 2008) .
Insurance enrolment in Greater Windhoek
In the Greater Windhoek area, insurance coverage rates are quite high for a sub-Saharan African country (see Table 1 ). Over 30% of individuals are enrolled in a medical aid fund (column 2 of Table 1 ). The medical aid scheme PSEMAS, which covers civil servants, insured 43% of all insured individuals.
There are large discrepancies in enrolment across socioeconomic categories. Only 5% of individuals in the poorest consumption quintile are enrolled in medical aid, while 70% of individuals in the richest quintile have medical aid benefits. In addition to income differences in insurance enrolment, there exists a differentiation by industry of employment. Those most likely to be insured are individuals whose head of household works in government or defence. The least insured industries are manufacturing, retail/accommodation and construction. The services industry employs the most individuals in Namibia and 65% of individuals with a head of household employed in services are uninsured.
Column 4 of Table 1 gives enrolment percentages at the household level instead of the individual level. A household is considered insured if at least one of its members is enrolled in a medical aid fund. Overall, in 47% of the households at least one individual has medical insurance. This percentage is substantially larger than individual coverage rates, indicating that enrolment within households is unevenly distributed. Having at least one household member insured can be helpful, in particular if it is the main income earner, to protect the household against the most severe health-related income shocks. Relative enrolment rates across socio-economic categories are similar to individual coverage rates.
The uneven distribution in participation in private health insurance seen above is most likely the consequence of a host of reasons. A lack of financial literacy or a failure to understand the benefits of health insurance seem less relevant for Namibia relative to other sub-Saharan African countries because of the large and long-time presence of private health insurance schemes (Feeley et al. 2006) . Similarly, a lack of trust in the financial insurance institutions-common to many other countries-does not appear to be a major obstacle for increased access in Namibia. The country benefits from a relatively well-functioning and transparent regulatory authority which oversees medical aid schemes. These two points are supported by the fact that nearly 50% of households in the Greater Windhoek area have at least one insured member.
The main reason many individuals lack health insurance in Namibia appears related to the inability to pay health insurance premiums. These are often too expensive for many to afford despite the existence of a spectrum of insurance/medical aid schemes, ranging from low-end products with limited care to high option plans with extensive coverage for both inpatient and outpatient services and including HIV/AIDS care and treatment. Even with the least expensive product and the most generous employer contribution, a semi-skilled lowincome worker would still pay 15% of his/her monthly income for family coverage and an unskilled worker 19-22% (Feeley et al. 2006 ). As shown above, the majority of those who are insured are either in the highest income quintiles or are middle-income and receiving an employer subsidy such as those workers covered by PSEMAS, which insures civil servants.
A recently published study found that if offered a low-end insurance product with limited benefits but including HIV treatment, individuals in the poorest three quintiles in the Greater Windhoek area would be willing to pay between 5 and 12% of mean per capita income per person per month for insurance (Gustafsson-Wright et al. 2009 ). This is additional evidence of understanding of, interest and trust in health insurance, leaving the main obstacle to be cost. Anecdotal evidence also highlights the desire of individuals to use private health facilities over public facilities due to long waiting times and poor service in the latter, but inability to afford such services.
Inequity in health status, health care utilization and health expenditure
We saw in the previous section that the poor are less likely to be insured than individuals in the upper quintiles. This fact leads us to ask several questions related to equity. Do the insured differ from the uninsured in their health status and do the rich differ from the poor? Given their health status, do the uninsured and insured differ in their utilization of health care? Finally, we ask if the insured and the uninsured differ in their level and proportion of out-of-pocket payments as part of their overall spending. Table 2 presents the self-reported health status and incidence of hospitalization by quintile for the insured and the uninsured.
Overall, the insured are more likely to report chronic illness, acute illness and hospitalization, although the difference is not significant for hospitalization. One interpretation of these findings is that those who are insured have insurance because they have poorer health. On the other hand, this could be an indication that those who are insured have a different interpretation of illness or have access to better information about their health status than the uninsured.
In examining differences across quintiles, we find that chronic disease increases systematically with income for both the uninsured and the insured. 5 For acute illness, the poorest and the wealthiest are less likely to report an episode compared with those in the middle quintile-this may be indicative of under-reporting among the poor and better health status among the rich. In conclusion, there are significant differences in reported health status: the insured and the wealthier are more likely to report both chronic and acute illness, though it is possible that the poor and uninsured may be under-reporting ill health due to a lack of information and awareness. Given these differences in reported health status, our second question is whether there is a significant difference in health care utilization between the insured and uninsured for those who report having had an acute illness or hospitalization. 6 The first notable difference between the uninsured and the insured, seen in Table 3 , is that the uninsured seek no care for acute illness over 20% of the time compared with 14% for the insured. Uninsured individuals might forgo care because they cannot pay for the health services and/or the travel costs to get to a health centre, because they deem the care of low quality or because of long waiting lines in public health service locations. In fact, 84% of the Namibian population relies on public health services, representing a heavy burden on the public system. These services focus on community health, preventative measures and treatment that can be provided relatively easily and inexpensively. Private health facilities on the other hand offer a much lower doctor-to-patient ratio and provide top-of-the line treatment and facilities at much higher costs (de Beer 2009). The findings that uninsured individuals are forgoing care more often than the insured combined, and that the uninsured are potentially underreporting illness, flag the inequitable and potentially harmful health consequences for individuals lacking health insurance. When services are utilized for illness, there is a marked difference in use of public versus private facilities between the uninsured and the insured for both acute illness and hospitalization. Among the uninsured, government health facilities are utilized in 66% of the cases, while only 10% of insured individuals used government facilities in the case of acute illness. A mere 7% of the uninsured used private hospitals for inpatient care compared with 63% of insured individuals.
A multivariate analysis further examines the relationship between health insurance and health care utilization. The results of a probit model of health care utilization and the differential utilization between private and public health facilities can be found in Table 4 . The variable 'insured' Table 4 reports the findings for the probability of seeking health care for acute illness and injuries. Insurance status has a strong positive correlation with seeking health care, suggesting that insured individuals are more protected when they are affected by a health shock. This supports the descriptive statistics above highlighting the failure of the uninsured to seek health care when ill. Women are significantly less likely to seek health care when ill, but individuals in households headed by a female are more likely to seek care. Higher education of the household head increases health care utilization, but one's own education level does not. Being employed leads to increased utilization, but income level does not.
The second and third columns report the findings for the likelihood of seeking care in a private health facility compared with a public health facility for acute illness and in the case of hospitalization, respectively. For both acute illness and hospitalization, individuals are more likely to seek health care in a private facility when insured. Uninsured individuals appear to use more affordable or free public facilities of potentially lower quality and efficiency, as shown in the descriptive statistics.
Our final question in this section is whether or not there are inequities in out-of-pocket payments for health between the insured and uninsured for those who sought care and incurred expenses. As shown in Table 5 , in absolute terms, the insured pay more out-of-pocket than the uninsured-up to twice as much for chronic illness and five times as much for hospitalization. Nonetheless, in relative terms, the uninsured pay substantially more as a percentage of per capita consumption for both chronic and acute illness. This finding raises another issue. Even in a country where the public health care system is relatively well developed, the uninsured are disproportionately impacted financially by out-of-pocket health expenditure relative to the insured. On the other hand, the uninsured have both lower absolute and relative out-of-pocket expenditure on hospitalization compared with the insured. One plausible explanation for this is that some expensive procedures are too far out of reach financially for the uninsured and perhaps not even available in public hospitals since the public health care system focuses on provision of primary health care. The insured, being richer on average, may instead opt for expensive treatment even if this is not fully covered by their insurance scheme. Alternatively, the uninsured may not have access to full information about their health which might lead to a failure to seek (costly) treatment, resulting in lower average costs in hospitals.
These inequities become quite stark if one examines the bottom quintiles among the uninsured. Table 6 shows that while in absolute terms individuals in the higher quintiles spend much more than the poor on health care, those in the lower quintiles spend on average a higher proportion of their consumption per capita on chronic and acute illness albeit in a less systematic pattern than shown in previous tables. Uninsured individuals in the bottom three quintiles spend up to 14% of their per capita income on acute illness. Conversely, individuals in the highest income quintile spend the most on hospitalization in both absolute and relative terms. As in the case between insured and uninsured, this reversed pattern for hospitalization may be due to either the choice or ability to pay for expensive procedures or better knowledge related to health.
To shed further light on the differences in out-of-pocket expenditure between insured and uninsured households, an ordinary least squares (OLS) regression of per capita aggregate health expenditure is estimated. 7 The results shown in Table 7 show a positive but insignificant coefficient on insurance status. These findings are consistent with the descriptive statistics which show that insured individuals spend more on health than do the uninsured. Evidence from the literature is mixed with some showing increased out-of-pocket expenditure on health (Wagstaff and Lindelow 2008) and others showing a negative effect of insurance on health expenditure (Dekker and Wilms 2010) . Two issues stand out. First, relative spending on health care may be much more relevant than absolute spending, since the remaining income not spent on health may be spent on other basic needs. Second, if spending is low among the uninsured, this may point to a failure to seek care. Individuals with very high income levels appear to spend significantly more on health care while initially income seems to have a negative but insignificant impact. 
Coping with health shocks when uninsured
This section investigates in more detail the out-of-pocket expenditure and income-earning capacity for households without health insurance in comparison with those with health insurance. Our ability to analyse the mitigating effects of insurance is limited by the cross-sectional nature of our data. Instead, we take advantage of the unique combination of socio-economic and medical data in order to provide insights into the coping strategies that households adopt in the face of health shocks. This allows us to examine to what extent health shocks affect economic outcomes for households without health insurance; and to investigate whether health shocks have similar consequences for households that are insured. The coping strategies used by households to buffer shocks are various. A drop in earned income may be partially offset by an increase in unearned income, such as benefits from social schemes or financial assistance from relatives, friends and neighbours. Individuals may increase their labour supply by working more hours on their job or taking up a second job, or entering the labour market if not working for income yet. Alternatively, households can deplete their savings, sell assets to generate additional monetary resources, borrow money or buy goods on credit. Also, a health shock may induce a household to reduce food and non-food consumption or to postpone large non-medical household expenditure. Finally, the household may decide to forgo health care altogether.
Methodology
We estimate the relationship between the occurrence of certain health shocks and the following economic outcome variables: income, medical expenditure, labour supply, consumption, assets and credit (see Appendix Table A1 for a description). 8 In particular, we estimate the following OLS regression for uninsured and insured households separately (following Wagstaff 2007):
t is the outcome variable for household h at time t, s h tÀ1 is a dummy variable for each of the four health shocks equal to one if the health shock occurred to household h in the 12 months before the time of the survey t, X h t is a vector with household characteristics (age, age squared, gender and education of the household head, household size and number of children) measured at time t, 9 n captures neighbourhood fixed effects such as the presence of health facilities or employment opportunities, and " h t is an unobserved error term. A household is considered to be insured (i h t ¼ 1) if at least one of its working-age household members (aged 15-65 years) is enrolled in a health insurance scheme at time t, and uninsured (i h t ¼ 0) otherwise. The analysis is carried out at the household level. 10 In all households in the sample there is at least one working-age adult. We are particularly interested in the coefficients that reflect how, given a household's insurance status, the occurrence of a particular health shock is associated with differences in household income, medical spending and coping strategies.
The cross-sectional nature of our data puts important restrictions on the analysis. First, we cannot perform an actual impact analysis of the mitigating effects of insurance. Without panel data or an experimental set-up of the insurance scheme, it is not possible to control for unobserved characteristics that affect both insurance status and the outcome variables. Using a pooled sample with instrumental variables would be an appropriate solution to the selection bias issue faced in this analysis. Unfortunately, the data do not include appropriate instruments that plausibly satisfy the exclusion restriction. Alternatively, propensity score matching could be used in attempts to eliminate selection bias due to differences in observable characteristics. However, such an approach cannot control for any unobserved differences between uninsured and insured households that might drive results.
Instead, we stratify the analysis by insurance status to yield insights into the relationship between health shocks and economic outcomes for the uninsured and the insured sample separately. If we observe substantial differences in outcomes after a health shock for the uninsured, but not for the insured, this provides suggestive evidence that health insurance may protect households from the most severe consequences of ill health also in the Namibian context.
Second, simultaneity effects influence the interpretations of our findings. Although the health shocks in our dataset occurred prior to the survey, it is possible that the direction of causality between a health shock and an outcome variable goes both ways. Another source of bias may stem from omitted variables, such as latent health status. Therefore, the findings should be interpreted as correlations instead of causal effects.
Description of the health shocks
The analysis looks at the consequences of four types of health shock in the 12-month period prior to the survey. All health shocks relate to working-age household members only, that is, individuals aged 15-65 years old. The first shock is a dummy variable equal to 1 if any working-age household member reported a loss of weight in the last 12 months. 11 There is much evidence that losing weight (or a drop in BMI) is significantly related to an overall deterioration of an individual's health status (for example, see Wagstaff 2007 , and references therein). In 28.8% of the uninsured households and 23.9% of insured households, at least one working-age individual reported losing weight in the past year. The difference by insurance status is statistically significant. The second health shock included in the analysis is whether at least one working-age member of the household is infected with HIV. Households are categorized as non-infected if all adults for whom a test result is available are HIV negative. Households for which there is no HIV information for any of the adults are omitted from the analysis. 12 Again, differences between uninsured versus insured households are significant with 19.9% and 13.7% affected households, respectively. Third, we include a dummy variable equal to 1 if a working-age household member died in the 12 months prior to the survey, and 0 otherwise. On average, 5.1% of the uninsured and 3.8% of the insured households experienced such a death in the past year. The final health shock is a dummy variable equal to 1 if a working-age household member was hospitalized for at least three nights in the year before the survey. This cut-off point excludes the less serious episodes of hospitalization, 61% of which are to give birth. The majority of women who give birth in a hospital are discharged within 3 days, suggesting a birth without complications. In 8% of both the uninsured and insured households, at least one working-age person was hospitalized for 3 nights or more. 13
Discussion of the regression results
The results of the regressions by insurance status are given in Table 9 . The first column shows that uninsured households that experience a health shock face significantly higher out-of-pocket expenditure for health than uninsured households without such a shock. Health insurance on the other hand appears to protect households from high medical expenses. This section will discuss each of the health shocks in turn.
The consequences of weight loss and HIV infection
Losing weight is an important indicator of worsening health status with potentially far-reaching consequences for the affected household. Weight loss is associated with a large variety of conditions, ranging from gastrointestinal problems to cancer. It is also one of the symptoms of a more advanced stage of AIDS that is left untreated. Indeed, the weight loss variable is the only shock variable that is associated with both high medical expenditure (column 1) and substantially lower levels of earned income (column 2) for uninsured households. The lower earnings may be caused by a reduced capacity to work of the ill household member. Conversely, it is possible that the lower levels of earned income are to some extent responsible for the loss of weight. However, adult weight loss is also significantly correlated with lower labour productivity in the household (column 4). This suggests that deteriorating health in fact decreases a household's income-earning capacity. For households with health insurance there is no significant correlation between weight loss and reduced income. Households without access to health insurance seem to have two main strategies to cope with the combination of high expenditure and low income: their unearned income (column 3) and their use of credit (column 7) are both significantly higher than for households without an adult losing weight. A closer look at the components of unearned income shows that informal support from relatives and friends plays an important role in coping with health shocks. A second significant source of unearned income comes from maintenance grants.
The results for HIV infection merit further explanation. Medical expenditure and earned income are not substantially different when it comes to having an HIV-infected household member. What could cause this absence of impact of one of the most devastating diseases that exists?
A first explanation is that coverage of anti-retroviral treatment (ART) is relatively high in Namibia with approximately 66% of eligible ART-patients on treatment in March 2007 (UNAIDS 2008b) . However, the high access to ART is a very recent development. In 2004, only 22% of individuals in need of treatment received ART. Indeed, the disease is significantly correlated with higher levels of unearned income (in particular disability grants) (column 3) and decreased ownership of assets (column 8). HIV-affected households are also less likely to have borrowed money, potentially due to reduced access to credit (column 7). These correlations remain significant after controlling for income quintile (Appendix Table A2 ), suggesting that they are not only driven by an omitted wealth effect. A similar pattern is discernable among the insured households. Although medical expenditure of HIV-infected households with health insurance are not significantly higher than for the non-infected in a statistical sense, non-food consumption (column 6) and assets (column 8) are substantially lower.
A second explanation is that HIV infection is not a health shock per se. At an average incubation period of about 8 years, the large majority of HIV-positive individuals have not developed AIDS yet. Hence they are currently not ill and still able to function normally for a number of years. Once HIV-infected individuals start developing AIDS, either they will get treatment and be able to work, or they forgo treatment and die within 1 or 2 years. In other words, many of the HIV-affected households may in fact not be suffering the negative health consequence of AIDS yet.
However, at some point an individual's immune system will be damaged to such an extent that the person develops AIDS. This is often accompanied by a substantial weight loss. The correlation coefficient between HIV-status and weight loss is not perfect at 0.061 but statistically highly significant (P-value 0.003). Thirteen per cent of HIV-negative individuals experienced a drop in weight in the past 12 months compared with 19% of HIV-positive individuals, i.e. one out of every five infected people. Thus, losing weight partly proxies for a more developed state of HIV/AIDS which will lead to additional health problems, medical costs and a decreasing capacity to work. Over time, an increasing number of Namibians who are infected will develop AIDS. In the absence of treatment, the consequences for households will be large as it puts increasing pressure on one's own coping strategies and on the capacity of social networks to keep providing informal assistance. This may explain the positive coefficient on labour supply. The expectation of higher health expenditure in the future and/or loss of income when HIV-infected individuals develop AIDS may induce household members to seek work or work longer.
Coping with a death in the family A death in the household leads to substantial medical expenditure for uninsured households (column 1) but does not affect earned income in the past year (column 2). 14 Column (4) in Table 9 suggests that it is also not due to an increase in labour supply of other household members to offset the drop in earnings. The coefficient on a death shock in the labour regression is very small in size, and not statistically significant. A potential explanation could be that individuals who are terminally ill go back to their parental home to die. In that case, the household will report a deceased family member. However, earned income will not be affected because prior to his or her terminal stage, the individual did not contribute to household income either.
We do not find evidence of increased remittances and other sources of unearned income for households confronted with a death in the family (column 3) or of increased use of credit (column 7) to pay for the medical costs or the funeral for example. In line with Case et al. (2008) , we find substantially higher expenditure on non-food items for the insured who experience a death. We do not find such results for the uninsured. It is possible that uninsured households compensate for the increase in medical and death-related costs by subsequently reducing consumption of other non-food items. The asset score is substantially lower for uninsured households with a death in the family (column 8). This suggests that selling assets is another way for uninsured households to cover death-related expenditure.
Coping with the consequences of hospitalization Hospitalization results in large medical costs for uninsured households. Earned income does not appear to be affected by hospitalization. This may indicate that recovery after treatment is swift enough to prevent income from dropping substantially. This interpretation is supported by the insignificant coefficient on the labour outcome variable. Overall, hospitalizations are more prevalent among the lower quintiles, as shown in Table 8 . Therefore, it is unlikely that any negative effects of hospitalization on income are offset by a positive relationship between income and seeking hospital treatment.
Two findings stand out. First, uninsured households appear to cope with the large hospitalization costs by reducing per capita food and non-food consumption and by selling durables. Such coping strategies might harm their future income-generating capacity if they reduce the household's human capital and productive assets. Note that the association loses statistical significance when income quintiles are included in the regression, although the coefficients remain negative (Appendix Table A2 ). This suggests that part of the negative relationship reflects that poorer households are more likely to be hospitalized for at least three nights.
Second, households with health insurance are less likely to take up credit in case of hospitalization. Perhaps this is an indication that insured (hence wealthier) households borrow mainly for productive instead of consumptive reasons. Productive investments may be postponed when a working-age adult has been seriously ill.
The coefficient on unearned income, although positive, is not statistically significant. A more detailed analysis of the components of unearned income shows that both uninsured and insured households receive higher levels of remittances from relatives, friends and employers if one of their household members has been hospitalized for at least 3 nights, although the coefficients (0.381 for uninsured and 0.334 for insured households) are not significant at conventional levels with P-values of 0.120 and 0.119, respectively. Individuals who expect to receive informal assistance from others could be more likely to become hospitalized. If households with a strong social network are better able to afford hospitalization, they might be more likely to seek inpatient treatment when needed. Note: Information on insurance status is missing for 2 of the 1769 households. Information on consumption quintile is missing for 91 uninsured and 23 insured households. Partial information on HIV infection is available for 511 uninsured and 395 insured households.
Summary of health shocks findings: scope for targeting
Despite the relatively easily accessible public health care system in Greater Windhoek, households without health insurance suffer from high medical expenditure after the death, the hospitalization or weight loss of an adult household member. Although grants, gifts and support from others help them to overcome part of the financial burden, findings indicate that they need to resort to additional coping strategies, such as selling assets, decreasing consumption or taking up loans. For households that have access to private health insurance, the economic consequences of health shocks are much less pronounced.
The results do not show substantial effects of HIV infection on medical expenditure and earned income. But most HIV-positive individuals do not suffer from physical symptoms yet while others may be receiving ART. Losing weight is in part a proxy for a more advanced state of AIDS if the patient is not receiving ART. Weight loss is associated not only with high medical costs but also with substantially lower labour productivity and earned income.
This finding is particularly worrisome in view of the high HIV-prevalence rates in Namibia. As an increasing number of infected people without insurance develop AIDS over time, the public sector as well as social support networks will come under increasing pressure. Table 10 shows the HIV infection rates of working-age adults across socio-economic categories. This should be interpreted with some caution, because the sample is not representative for Greater Windhoek, as discussed earlier. However, it clearly shows a number of patterns. First, prevalence rates are significantly higher among the poorest and least educated households who are also least likely to be insured (compare with Table 1 ). Second, HIV infection is more prevalent among the employed. Prevalence rates are high among workers in government and defence with relatively high insurance coverage; however, other sectors severely affected by HIV such as the construction, retail and accommodation sectors show among the lowest insurance coverage rates. Overall, HIV infection is higher among individuals who do not have health insurance. For the uninsured, the economic consequences of arriving at a more developed state of HIV/ AIDS are potentially large and reach beyond the affected households into their social support network.
Discussion and conclusions
The AIDS pandemic in sub-Saharan Africa is putting increasing pressure on the buffer capacity of low-and middle-income households. However, access to health insurance is very limited in the region. Large-scale micro-level evidence on the relationship between health insurance and the economic consequences of health shocks such as HIV/AIDS is scarce. To further understand the potential role of health insurance in the region, this paper investigates the impact of health shocks on uninsured versus insured households in Namibia, a country with one of the best-developed public health care systems in the region. Our findings show that, relative to most other sub-Saharan African countries, Namibia has high insurance coverage rates, at $30% of individuals and 50% of households in the Greater Windhoek area. Nonetheless, the poor are substantially less likely to be insured, at 5% of individuals, most likely due to a lack of affordable options. We also find that the poor and uninsured are less likely to report an illness in the previous year. Our evidence suggests that this may be related to under-reporting. The uninsured are also less likely to seek care when ill, which raises the concern that potentially serious health conditions go untreated. Although overall medical expenses are low on average, acute illnesses and injuries in particular represent a large financial burden for lower income households who incur positive expenditure. We find that when treated, poor and uninsured households spend significantly more on health as a proportion of their total income compared with the rich or the insured, raising concerns of financial hardship as a consequence of health shocks.
Despite the widely available public care, we find that the economic consequences of health shocks can be severe for uninsured households, who resort to a variety of coping strategies to deal with the high medical expenses and reductions in income, such as selling assets or taking up credit. HIV infection itself is not directly related to severe negative outcomes; however, weight loss (a known correlate with a more advanced stage of AIDS) is, suggesting that in a few years the HIV epidemic may hit Namibian society particularly hard. Our evidence suggests that private insurance protects households from the most severe consequences of health shocks. Given that the poor in Windhoek are significantly more likely to be HIV-infected, this suggests a potential and necessary scope for targeting programmes which include ART.
The best mechanism through which to channel funds into seriously underfunded health systems is hotly debated. One way to address the poor health outcomes and catastrophic health expenditure in developing countries would be to invest more in the public health care system. However, there has been some evidence marking the shortcoming of financing through public spending. Van der Gaag and Stimac (2008) show that increased public spending merely crowds out private spending, leaving overall resources for health unchanged. On the other hand, Kruse et al. (2009) , using Indonesian data, find that increased public health spending increases utilization of outpatient care in public health facilities for the poorest. As discussed above, we find suggestive evidence that the relatively strong public health care system in Namibia still leaves the uninsured unprotected from health shocks. These findings call for the consideration of private health insurance as an alternative mechanism to provide financing for the increasing health demands facing Africa today, as well as protection against the significant negative economic consequences that are the direct result of health shocks. Nevertheless, as discussed in the section on insurance enrolment, the inability to pay costly insurance premiums still hinders both poor and middle-income individuals from having access to health insurance in many poor countries. This fact remains in Namibia, which unlike most sub-Saharan African countries has a relatively well-developed and trusted health insurance market with a broad range of schemes available.
In recent years, subsidization of private health insurance has entered the policy toolbox as an innovative way through which to address this inability to pay (see for instance Preker et al. 2007 ). These types of schemes provide a simple mechanism for donor support to subsidize the insurance premiums. In some programmes, the steady income flow from these pre-paid products allows providers to invest in improvements to health care infrastructure.
On this premise, in late 2004, the so-called Project Okambilimbili 15 was introduced in Namibia to develop a network of partnerships which would provide access to affordable private health insurance for more low-income households, including anti-retroviral treatment for HIV (Schellekens et al. 2009 ). The project aimed to create and strengthen private pre-paid health financing systems for the employed but uninsured population in Namibia, subsidizing the premiums and further increasing demand through mobilization activities. Due to issues of regulation in the health care sector, the project did not continue exactly as originally envisioned. Nevertheless, by the end of the project in 2009 three entirely new affordable health care products were developed and implemented, while a further two health insurance products were improved to include adequate HIV care (de Beer 2009). Currently, many of the lessons learned in Namibia are being used to inform strategies for the development of subsidized health insurance schemes in other African countries, such as Nigeria and Tanzania (Schellekens et al. 2009 ). The findings in this study contribute considerably to the almost non-existent literature on the impact of health insurance in Africa and provide a unique perspective using a rare combination of household survey data with HIV test results. Rigorous impact evaluations of the developing programmes in Africa would provide additional valuable evidence in this region, adding to the evidence-base from other regions of the world. Labour supply of children below the age of 15 years is not included as a potential coping variable because the incidence of child labour is extremely low in Greater Windhoek. Notes: Robust standard errors in parentheses are adjusted for clustering at the PSU level. Dependent variables are at household level totals. The regressions are similar to Table 7 but also include household quintile. Column (7) for credit gives marginal probabilities from a probit estimation instead of an OLS regression.
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